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Abstract
Endoscopic resection of large colon polyps should be preferred over a surgical approach as it is less invasive. However,
endoscopic mucosal resection of large colon polyps can be technically challenging for the endoscopist. The technique of
large polypectomy has been evolving with advances in endoscopy equipment, imaging, and the use of techniques such as
raising the polyp by submucosal injection and performing polypectomy in the retroﬂexed position. In this article, some
important aspects of the technique for endoscopic resection of a large ﬂat colon polyp are demonstrated. This article is part
of an expert video encyclopedia.
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Materials
• Colonoscope: CF H180AL (Olympus America Inc., Center
Valley, PA, USA).
• Injection needle: AcuJect 25 gauge (Cook Medical, Bloo-
mington, IN, USA).
• Snare: AcuSnare Polypectomy Snare, 15 mm, 25 mm
(Cook Medical, Bloomington, IN, USA).
• Argon plasma coagulation (APC) probe: 10 Fr straight ﬁre
ﬂexible APC probe (ERBE USA Inc., Marietta, GA, USA).
Background and Endoscopic Procedure
Colonoscopy with polypectomy has been shown to reduce
colon cancer-related mortality.1 The majority of colon polyps
are small (o1 cm) and can be safely removed by simple
endoscopic techniques. Large colon polyps can be removed
either surgically or by endoscopic mucosal resection (EMR)
depending on the size, morphology, and location. Endoscopic
resection is less invasive and should be preferred over the
surgical approach, which involves segmental resection of part
of the colon.2–4 However, EMR can be technically challenging
for the endoscopist, especially for polyps420 mm or those in
a difﬁcult location.5 EMR of large and ﬂat polyps has evolved
considerably over the last couple of decades, with advances
in endoscopy equipment, imaging, and the utilization of
techniques such as submucosal injection of saline with or
without dye6,7 and polypectomy in the retroﬂexed position in
the hands of expert endoscopists.2
Using an index case, the video demonstrates the techniques
employed in the endoscopic resection of a large ﬂat colon
polyp. A 65-year-old Caucasian male underwent average risk
screening colonoscopy. A 4-cm ﬂat polyp was detected in the
proximal ascending colon. Before EMR of a large ﬂat polyp, it
is crucial to determine the size and extent of the lesion. In the
antegrade view, the proximal extent of the polyp could not
be seen as the polyp was draped over a haustral fold. Hence,
the colonoscope was retroﬂexed in the right colon. This is
achieved by inserting the colonoscope into the cecum and
then turning the tip up while torquing to the left and pushing
in. In the retroﬂexed position the portion of the polyp on the
proximal aspect of colonic fold is clearly seen. The morph-
ology of the polyp was characterized as Paris Type-IIa lesion or
a superﬁcially elevated lesion that occupied almost 40% of the
circumference. This type of nongranular lesion has a high risk
of submucosal invasion. The retroﬂexed view is very helpful in
determining the proximal extent of the polyp when it is lo-
cated on a fold. The polyp margins can be further delineated
by narrow-band imaging (NBI).
In this case the large ﬂat polyp was then raised by sub-
mucosal injection of saline mixed with 1–2 drops of methyl-
ene blue, using a 25-gauge injection needle, to create a
submucosal cushion that can decrease the risk of perforation
during polypectomy. Injection can be commenced before
stabbing the mucosa as this swiftly ﬁnds the submucosal
plane. A key point to emphasize here is that the proximal
aspect of the polyp should be injected ﬁrst, i.e., the portion
furthest away from the view of the endoscopist. This helps the
lesion to bulge and protrude toward the endoscopist, making
it more accessible for removal. Injection on the proximal edge
of the polyp can also be performed with the colonoscope in
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the retroﬂexed position. Use of dye in the saline injectate
highlights the edges of the lesion, making them clearer. Large
polyps may require multiple submucosal injections to raise
the lesion in its entirety. Large ﬂat polyps are usually difﬁcult
to remove in one piece and more often require piecemeal
resection as the safe upper limit of en bloc removal is
20–25 mm.
In this case polypectomy was commenced from one edge
of the polyp using forced coagulation. Once a portion of the
polyp is entrapped in the snare, the latter should be closed
tightly around the polyp tissue before applying cautery. This
helps any entrapped muscularis propria to escape from the
grip of the snare and protects against a perforation. Another
method to protect against perforation is to move the snare
back and forth to ensure that the surrounding colonic wall is
not moving with it. These steps will not only protect against
perforation but also limit the extent of the postpolypectomy
defect. After part of the polyp has been removed on one side,
the snare can be anchored at the edge of the polypectomy
and worked patiently to the other side of the polyp using the
same technique and removing multiple pieces. After piecemeal
EMR, the polypectomy defect should be inspected for any
signs of perforation. The polypectomy base usually has a
bluish tinge from the use of dye in the saline injection, and
muscle ﬁbers can also be seen in some areas. The presence of a
‘target sign’ would suggest a perforation.8 During multiple
piecemeal EMR of a large polyp, the submucosal cushion may
dissipate due to the long duration of the procedure, and hence
additional injections may be required to lift the remaining
parts of the polyp before resuming polypectomy. Also, instead
of elevating the entire lesion, which can create too much
tension, one can use the ‘inject and resect’ approach whereby
portions of the polyp is elevated and resected, and these steps
are repeated until the entire lesion has been removed. After
piecemeal resection of the polyp, one should inspect the edges
of the postpolypectomy defect to look for any residual
polypoid tissue. After all efforts to remove residual polypoid
tissue with the snare have been made, APC can be used to
ablate any residual polypoid tissue.9 However, the use of APC
has been shown to be associated with a higher recurrence
rate.4 After complete resection of the polyp, patients should
have a repeat colonoscopy in 2–6 months to verify complete
removal.
Key Learning Points/Tips and Tricks
• Use of the retroﬂexed position to ascertain the proximal
extent of polyp and NBI to delineate the margins.
• Start submucosal injection at the proximal portion of the
lesion so that the lesion bulges and protrudes toward the
endoscopist.
• Start polypectomy at one end and then subsequently an-
chor the snare at the polypectomy edge, and keep working
patiently.
• If the raised lesion ﬂattens during polypectomy, inject more
saline before further resection of remaining polyp.
• For ablation of residual polypoid tissue, APC is an option;
however, it is associated with increased recurrence.
Complications and Risk Factors




Alternatives to the Procedure
• Endoscopic surveillance without removing the polyp.
• Surgical resection.
Scripted Voiceover
Time (min:sec) Voiceover script
00:00–00:16 A 65-year-old male underwent screening
colonoscopy. A large polyp was detected in the
proximal ascending colon.dash;
00:17–00:23 A ﬂat polyp draped over a fold, Paris Type IIa lesion.
00:25–00:29 The proximal extent was not visible in antegrade
view.
00:30–00:39 The colonoscope was retroﬂexed against the cecal
wall, by torquing left, and looking up.
00:40–00:50 On retroﬂexion the proximal extent of the ﬂat polyp
is clearly visualized.
00:52–00:60 Narrow-band imaging (NBI) helped further delineate
polyp margins and it measured 4 cm.
01:05–01:19 The polyp is raised by submucosal injection. The
portion away from the endoscopist should be
injected ﬁrst so that the lesion protrudes towards
the endoscopist.
01:20–01:32 To create a submucosal cushion, inject saline mixed
with methylene blue using a 25 gauge needle.
01:34–01:49 Contrast created by dye highlights the edges of the
polyp. Multiple injections are required to raise the
polyp in its entirety.
01:50–02:14 Now we start polypectomy in the retroﬂexed
position in a piecemeal fashion using forced
coagulation, starting at one edge. The snare is
squeezed tightly around a portion of the polyp
before applying cautery.
02:15–02:23 The polypectomy defect should be inspected to rule
out any perforation.
02:24–03:19 We then experience difﬁculty in getting more polyp
tissue in the snare as the submucosal cushion
has somewhat dissipated. Hence, we inject more
saline mixed with methylene blue. Now with this
additional injection the proximal portion of the
polyp can be seen and polypectomy is resumed
from the left edge of the polyp.
03:20–04:17 Multiple pieces are removed in the antegrade
position. One trick, as we perform piecemeal
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polypectomy, is to anchor the snare at the
polypectomy edge to grasp another piece and
keep working patiently removing small or large
pieces that can easily be entrapped in the snare.
04:18–04:38 As we experience some difﬁculty here in removing
some portions of the polyp in the antegrade
position, the colonoscope is retroﬂexed again and
the rest of the polypectomy is completed in this
position.
04:39–04:45 The polypectomy base has a bluish tinge with no
evidence of perforation.
04:47–04:58 Residual polypoid tissue at the edges is ablated
with argon plasma coagulation.
04:59–05:20 This video demonstrates key principles of large
polypectomy-like retroﬂexing to examine the
extent of the polyp, submucosal injection on the
proximal portion of the lesion, piecemeal
polypectomy, and use of argon plasma
coagulation (APC) to ablate residual polypoid
tissue.
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